This study aims to value air quality from the urban housing market in Yogyakarta City. It is also provides estimation of marginal willingness to pay for the air quality improvement and estimation of the consumer surplus due to reduce of air quality. The methodological framework for estimation is based on a hedonic price model. The result of hedonic price method concludes that by adopting a two-stage estimation procedure to estimate the relationship between air quality and property value, on the average, an increase in the level of O3 by one percent will increases the property price by 0.063 percent. By using a health production function and demand function mitigation can be seen that the medical history of the individual has effect on the number of working days lost. Meanwhile, O3 pollution has positive effect on the amount of medical expenses for mitigation. Decreasing in O3 pollution causes a decrease in the level of medical expenses to mitigate. Therefore, it is important to reduce the negative impacts of air pollution.
Introduction
The increasing number of land conversion and lack of green open spaces in urban areas is one of the consequences of the increase in economic activities in urban areas. It is characterized by the increasing number of residential, industrial, commercial centers and others. However, circumstances which developed economically but was not offset by the improvement of ecology. Many environmental problems arise from the disruption of the ecological balance eg increasing temperatures, coastal erosion, air pollution, such as the increasing concentration of carbon monoxide (CO), lead (Pb) PM10 and Ozone (Eden et.al., 2005) . Sources of air pollution, primarily from the burning of fossil earth is happening in the industry, household and motor vehicles.
Model hedonic price was used to estimate the benefits of reducing air pollution to levels that are safe for local households in the cities of Delhi and Kolkata in India among other health benefits, convenience and environmental benefits of reducing air pollution in urban areas can be estimated by using a model of hedonic price through household survey. The average air pollution SPM, SO2 and NOx concentrations per month indicated by the six monitoring stations in Delhi and 22 monitoring stations in Kolkata. In this study, the hedonic price models will be used to estimate the benefits to local households to reduce O3 pollution to safe levels in the district /city in the province of Yogyakarta Special Region (DIY). Total benefits consisting of health benefits, and environmental benefits of ease of O3 pollution reduction can be estimated using a model of hedonic price models.
Several studies on health have shown a significant relationship between the concentration of air pollutants with health impacts (Ostro, et al., 1996) . Air pollution can lead to various health problems including eye irritation, asthma, bronchitis, etc., that may result in a decrease in work productivity. Given the health effects of air pollution is significant, it is necessary to include explicitly in economic planning. Economic valuation needed to calculate the benefits of improved air quality. Due to the nature of the environment that has the characteristics of public goods, market prices to estimate air pollution reduction benefits are not available. However, by using non-market valuation techniques, benefit reduction in air pollution can be evaluated. Economic valuation of this kind will enable policy makers to compare the benefits of reduced air pollution at a cost reduction of pollution and to provide input in the design of policies to improve air quality and control mechanisms. In addition to using hedonic price models, this study also used the health production function to estimate health benefits for people in areas that have the highest O3 pollution in Yogyakarta province.
Since the studies conducted by Ridker and Hennings (1967) , hedonic price method has been a long debate about several issues. The debate on the identification of functional forms that eventually shifted in favor of simple functional forms (Haab and McConnell, 2003) . Segmentation problems of the housing market is still attractive, especially from housing economist. This study aimed to determine the extent of air pollution effect on the value of the property concerned.
Hedonic price method is to estimate the demand for or price of goods that do not have traditional economic market (Lipscomb, 2007) . This method is used to examine the constituent characteristics, and estimate the value of each characteristic. In the case of housing, which is a bundle of goods heterogeneous, researchers have made use of hedonic price to assess the implicit prices for various characteristics associated with the property, such as structural components, environmental factors, public services, urban form, and others. In the field of environmental economics, Kim, Phipps and Anselin (2003) developed an econometric model of spatial hedonic housing price to estimate the value of a marginal increase in the concentration of SO2 and NOx for the Seoul metropolitan area. They found that levels of SO2 pollution has a significant impact on the price of housing whilst NOx pollution is not. Hedonic price models are also used to check the capitalization of public services. and King (1977) indicated the need to include the size of the public service and tax is paid in the hedonic price analysis.
Many studies show that (1) hedonic price is a powerful tool in assessing the various components of housing values and (2) certain elements of urban form can be capitalized into property values. However, some of the potential problems associated with hedonic price analysis has not been fully resolved: (1) problems associated with the use of spatial autocorrelation spatial data, and (2) self-selection bias associated with the use of the transaction based on the data in housing prices.
The value of some of the land associated with the flow of benefits derived from the land.
Agricultural output and residence are examples of such benefits, but access to the workplace, to commercial amenities, and to environmental facilities such as parks, and the quality of the environment in which the land is located is also an important benefit which is added to the person who has the right to use part of the land , Property value approach to the measurement of the estimated benefits are based on the following assumptions. Considered that different locations have varied environmental attributes, such variation will lead to differences in property values.
Identification of the effects of the price of property (property price effect) due to differences in the level of pollution is usually done by using multiple regression where the data time series, or cross section, or both (pooled data). Commodities can be distinguished based on the characteristics they have and the price is a function of these characteristics. From the standpoint of owners, property land can be distinguished in terms of location, size and quality of the local environment. Considering the price of a product as a function of the characteristics, by differentiating this function according to the characteristic, one can lower the marginal willingness to pay to pay for that characteristic. Environmental characteristics such as air or water quality affect land prices well as a good producer or as a consumer good. Ridker (1967) and Ridker and Henning (1976) provide the first empirical evidence that air pollution affects the value of the property. Freeman (1974) , and Rosen in 1974 using hedonic price theory to interpret the derivative of the function hedonic property price related to air pollution as implicit marginal price and the value of a marginal increase in air pollution.
Differences in the value of residential property may arise as a result of a variety of sources such as the number and quality of accommodation available, the accessibility of the business center, the level and quality of public facilities, the level of taxes paid on the property, and the characteristics of the surrounding environment, as measured by the level of air pollution, congestion and noise aircraft, and access to the garden and water facilities. In order to take the effects of these variables on the value of a property, they should all be included in the analysis. Therefore, studies typically involve a variable number of properties, some neighborhood variables, number of variables accessibility, and environment variables. If the relevant variables not included in the analysis, then the effect on the estimated value of the property may be biased. Whether bias up or down will depend on how the variables are included or excluded in touch with each other and related to property values.
This study aims to measure the impact of urban air pollution especially O3 pollutant on willingness to pay of individuals in Jogjakarta City for improving air quality and estimating the factors which determine the work day lost and mitigating activities for reducing the air pollution.
Research Method

Data Types and Sources of Data
The type of data used are primary data and secondary data, primary data is data obtained directly from the data source.Data for estimating the hedonic property value models obtained through household surveys. For each district / city in the province of Yogyakarta Special Region, will be taken a sample of 150 households representing the households of different environmental monitoring.
The survey asked about the structural characteristics, neighborhood, environmental and socio-economic households. Estimation of hedonic price function is done in two stages. First, estimating the hedonic property value function that reveals the monthly rent each house as a function of structural characteristics, neighborhood and household environment and calculate the implicit marginal house prices for the quality of the environment. Second, the function of the marginal willingness to pay households for the quality of the environment is estimated to express the implicit marginal rent as a function of the quality characteristics of the environmental and socio-economic households.
The second type of data is secondary data, secondary data is the data obtained from agencies and related institutions in the most vulnerable areas O3 pollution in Yogyakarta that has
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been identified in the first study year . The agencies include: the National Land Agency (BPN), Directorate General of Taxation, Regional Development Planning Agency (Bappeda), and others. Type of secondary data is required, among others: 1) The number of population of the district/city in the province, 2) Data property prices districts / cities in DIY, 3) Data Object Selling Value Tax, 4) Characteristics of the location of vulnerable areas of air pollution in DIY, 5) Gross Domestic Income districts / cities in DIY.
Method of Data Collection
1. Focus Group. This study will use hedonic price approach that will analyze various factors that influence property prices in the area most vulnerable to air pollution in Yogyakarta province based on research results in the first year). The survey was conducted to explore various characteristics of the building, the physical and social environment in the region. Mitchell and Carson (1989) recommends the use of focus groups and pre-test in order to structure the best WTP question. The main purpose of focus group is revealing the best way to ask a very technical question related to property and land prices.
Pre-test.
Pre-test was used to estimate the time required to survey, identify issues further or clarification needed for the questions in the questionnaire and make the final format of questions that will be used. Slight modifications were made on questions related to hedonic price following the change that is supported by focus group. 3. Final Survey. The survey was conducted in the area most vulnerable to air pollution by the respondent. In addition to questions related to price and characteristics of the property, the survey also included questions about physical and social environment, as well as community awareness on the environment.
Sampling Technique
Book study method used to collect secondary data relevant to the calculation of losses due to ozone pollution in the area most vulnerable to air pollution are already identified in the first year. While primary data obtained by sampled beforehand by using the strategic random sample (Scheaffer et. al., 1996) , meaning that all the houses are located in the most vulnerable areas Ozone pollution is divided into several blocks, and then the samples were randomly assigned to each block. Samples used because not all units in the population can be identified, the cost and time spent fewer than counting the population. The sample size used by the formula Watson et al. (1993) are:
Where n = sample size; p = proportion of the expected success of the sample; q = proportion of residual (1-p); Z1 / 2α = coefficient of confidence; ω = the number of errors that can be tolerated from the average population at the left boundary (L) and right limits (R), so that ω = L + R.
Operational Definitions
1. The economic valuation is giving value (value) is economically on an event or the impact on natural resources and the environment, in which the human being as subject and object of the activity that caused these effects (Titienberg, 1998), 2. Property prices can be interpreted as a Tax Object Selling Value (NJOP) home from the Government. In general, the value of selling houses in the property market is higher than NJOP, 3. Variable property describes the characteristics of the property include the number of rooms, number of bathrooms, the age of the building, the size of the land, the size of the building, the type of building (permanent, semipermanent, not both), 4. Variable neighborhood for objects such as property include a distance to the shopping center, the distance from the road, distance from a seedy neighborhood, the distance from the central office and industrial, building density (Brookshire, Thayer, Schulze and d'Arge, 1982) , and income level, 5. The environment variable indicates the risk characteristics of air pollution include the perception of air quality, ozone content; the density
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of motor vehicles (already obtained the data in the first year) and the dummy availability of trees, 6. Marginal willingness to pay is a willingness to pay extra each unit change in the concentration of ozone or implicit marginal price (marginal implicit price) environmental quality. Ridker (1967) and Ridker and Henning (1976) provide the first empirical evidence that air pollution affects the value of the property. Freeman (1974) , and Rosen in 1974 using hedonic price theory to interpret the derivative of the function hedonic property price related to air pollution as implicit marginal price and the value of a marginal increase in air pollution. Property value approach to the measurement of the estimated benefits are based on the following assumptions. Considered that different locations have varied environmental attributes, such variation will lead to differences in property values. The first stage of the hedonic property value approach is to estimate the following equation: Property value = f (property variables, neighborhood variables, environmental variables) or PP=f (PROP, NHOOD, ENV)
Analysis Tools
Hedonic Property Price
The actual specification of this equation is a problem in the choice of professionals. One of the familiar are: ln PP = a lnPROP + b lnNHOOD + c lnENV where PP is the price of the property, PROP is property characteristics, HOOD is the characteristics associated with the location of the property, ENV is a variable risk of air pollution associated with property prices.
The Health Production Function
The study used the health production function for estimating the economic benefits of a reduction in morbidity due to a decrease in air pollution in the city of Yogyakarta. Health production function and the function of the demand for mitigation activities are implicit in the behavior of individual utility maximization refer to Freeman (1993) . Empirically, this study estimates two reduced-form equation that consists of health production function and demand mitigation activities to estimate the marginal effect of pollution on H and M. The equations of each are:
The dependent variable in the equation above is: Work days lost (H) show the number of working days lost per person per week because of diseases caused by air pollution; Mitigation activities (M) is a disease-related expenditures as a result of air pollution. These expenses include medical costs, physician fees, diagnostic tests, hospital fees, travel costs to the clinic, and so on. per person per month. The independent variables that affect the health production function and mitigation activities: Pollution Ozone (O3) shows O3 concentration in the air in ppm; Age (Age) is the age of the individual. With increasing age, health capacity will declined and therefore susceptible to illness and increased mitigation activities; Education (educ) shows the education level of individuals who have attained; Income (inc) shows the amount of individual income per month; Sex (gender) is a dummy variable 1 if male and 0 if female; Disease (illness) such as asthma, cough, fever indicated by a dummy variable 1 if the individual is suffering from a particular disease, and 0 if not.
Results and Discussion
Hedonic Price Estimation
In order to estimate the hedonic price function, it is necessary to collect data on all the characteristics that are relevant to the selling price of the home. The variables described, the price of the house, is a function of environmental variables, structural and neighborhood.
These data related to the residential area in Jogjakarta City. A total of 250 heads of households were interviewed using a structured questionnaire. Table 1 indicates that the average house price of 300 million rupiah. The area of land is one of the important variables that affect the price of the house. The average land area is 206.5 square meters. While the average building area is 124.28 square meters. Other factors that affect the price of the house is owned by a number of rooms. The average number of rooms owned is four bedroom units. Among the variables neighborhood, six of them covering a distance of schools, hospitals, supermarkets, restaurants, the city, and the main street -are also considered in this study. The distance calculated is the closest distance from homes to the location. The average distance from school to home is 512.94 meters. Distance from the nearest hospital an average of 956.26 meters. The average distance from the main road is 192 meters. One of the socio-economic variable is the number of family members. On average respondents have family members as much as 4 people.
In the hedonic price models used in this study, concentrations of O3 used as a measure of air quality. The data used came from the results of monitoring the Environment Agency of Yogyakarta Special Region. O3 concentration on average 0.0032 ppm.
1) Estimation Model Research.
In the estimation of hedonic price equation, it is assumed there is a negative relationship between environmental characteristics O3 with house prices, while the existence of the park near the house is assumed to have a positive influence. All structural parameters were included in the research model, such as land and buildings, are expected positively related to home prices. Neighborhood characteristics such as distance from the hospital and the restaurant is inversely related to the price of the house. When the distance from the hospital farther away, house prices fell. While the distance from the main road farther, the price of houses is increasing. By applying these assumptions in the model study, the parameters estimated using ordinary least squares method and the results are shown in Table 2 . 
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The main results of this analysis are as follows: 1) All structural characteristics and neighborhood unless the wall structure, number of rooms, distance from school, and distance from the city statistically significant at the 95 percent confidence level; 2) environmental characteristics, O3, negatively associated with housing prices and significant at the 99 percent confidence level. The results also show that when the O3 concentration increased by 1 percent, the average house price fell by 0.32 percent; 3) Among the characteristics of the neighborhood, where the garden near the house positively related to home prices; 4) The distance from the hospital or restaurant associated negatively with property prices. This shows that the location of the house closer to the hospital or restaurant, the higher house price; 5) The distance from the supermarket or the main street positively associated with property price. This indicates that the greater the distance home from the supermarket or the main street, the higher property prices; 6) The land and buildings are also positively associated with property prices. The regression results of the hedonic price function showed that all the significant variables follow the expected pattern of relationships. Therefore, the estimation equation can be written as follows: ln PPRICE_O3 =15.879 + 0.788 lnLANDSIZE + 0.217 ln BUILDSIZE -0.181 ln DISCITY -0.058 ln DISMSTREET -0.063 ln O3 + e 2) Calculation of Marginal Implicit Price. The first derivative of the hedonic price function can be interpreted as a function of the marginal implicit price for environmental goods. Descriptive statistics implicit marginal prices for 250 observations are shown in Table 3, 3) Implicit Demand Function. As has been described above that the estimate of the second phase of the inverse demand curve is done by performing regression implicit marginal price (marginal implicit price) to the quantity of environmental goods purchased and socioeconomic factors, including the level of income of another individual. The regression results are shown in Table 4 . Regression results concluded that: 1) The first derivative of the function of the marginal implicit price for O3 is negative (-1071) shows that an increase in prices by the implicit marginal environmental degradation. This means that the research sites, a decrease of 1 percent
Jurnal Ekonomi Pembangunan, ISSN 1411-6081
O3 concentration leads to an increase in home values of 1.071 percent; 2) coefficient variable income levels, the structure of the walls of the house, number of rooms, distance from school, and the distance from hospitals, supermarkets, and restaurants, as well as the proximity to the park is not significant; 3) All other variables except the number of family members, the structure of the wall, the distance from the school, and distance from the city significantly on the degree of confidence of 95 percent. It is interesting to note that the increase in distance from the main road by 1 percent, resulting in home value increased by 0.058 percent; 4) The land and building positive effect on the value of the home. The regression results above show that households are willing to pay for air quality improvements.
4) Estimates of Consumer Surplus.
Variations in consumer surplus due to a decrease in air quality is calculated by using the definite integral of the inverse demand function with the level of quality limits the beginning and end. O3 pollution level is assumed to fall by 10 percent. Pollutant O3 coefficient can be used to lower the consumer surplus for a change of pollutants and estimated as follows : Based on the calculation above, the average consumer surplus per person if there is a decrease of 10 percent O3 pollution is as much as 30 million. 
Health Production Function Estimation Results
Estimation of health production function and demand function mitigation activities using Tobit regression model are shown in Table 6 and 7. Health production function to estimate the working days lost. Table 6 and 7 each showing a reduced-form equation parameters estimated working days lost and expenditure on mitigation described in the function of the physical and socio-economic variables. Health production function or equation for working days lost is estimated as a reduced form as shown in column (2) in Table 6 , O3 pollution parameter coefficient is positive indicates that the increasing number of working days lost due to increased pollution levels. O3 pollution variables affect significantly the level of 10 percent. ( ) shows standard error. *significant at level 10%; **significant at 5%;*** significant at level 1%. Table 7 . shows estimates of the parameters in the equation reduced form of mitigation activities (medical expenses). Pollutant O3 coefficient is positive indicates that the reduced expenditures due to lower pollution mitigation O3. O3 pollution is a significant variable effect on mitigation expenditure at the level of one percent. Effects of age indicated by the variable AGE and AGE_SQ. AGE coefficient is positive whereas negative coefficients marked AGE_SQ. However, both of these variables did not significantly affect the mitigation expenses. Long education positively affects medical expenses (mitigation) at the level of five percent. All diseases such as asthma, cough, fever, and other diseases each affect the medical expenditure at the level of one percent. This means that people with the condition of the disease have higher medical expenses. The adverse effects of O3 pollution against these diseases can be captured in this estimate by the interaction between O3 pollution with each of these diseases. Results show that the interaction of disease asthma, cough, and fever statistical effect.
Conclusions
The main objective of this study was to confirm the existence of ties between air quality and value of the property in Yogyakarta province. By mapping the areas that have the highest concentrations of O3, it is then estimated hedonic value of property in the region, so that it can be shown a link between air quality and property values.
In the model specification, included a variety of variables such as the structure of the home, neighborhood characteristics, environmental and socioeconomic factors as determinants of consumer willingness to pay for improvement of air quality. Researchers hypothesized that environmental variables, O3 is negatively related to the value of the property. While the size of land and buildings, and the distance from the main road is positively related to the value of the property. Meanwhile, the distance from the town center is negatively related to the value of the property. By applying a two-stage estimation procedure to estimate the relationship, it can be concluded that, on average, increased concentrations of O3 reduce the price of homes in the study site at 0.063 percent. While the average increase in the concentration of CO reduces the price of homes in the study site by 1,071 percent.
Results of the study estimate that the implicit marginal price for reducing the concentration of O3 Rp 9 million. Estimates further show that households are willing to pay an additional amount of 1.07 percent for a reduction in the concentration of O3. Thus, it can be concluded that there is a positive relationship between air quality and the price of property in Yogyakarta (especially in areas with the highest concentrations of O3).
By using a health production function and the demand function of mitigating it is known that an individual's health history affect the number of working days lost. Meanwhile, O3 pollution positive effect on the amount of medical expenses for mitigation. O3 pollution causes a decrease in the level of medical expenses to mitigate decreased. Various diseases asthma, cough, and fever caused by pollution also affects the amount of medical expenditure for mitigation. Therefore, the need for efforts to reduce the negative impacts of air pollution.
Local governments can use economic valuation as a reference in implementing development policies related to the environment. Government and private sector support is needed to improve the quality of the environment. The next study is expected to be able to calculate the consumer surplus based on research results that have been obtained. This research is also expected to encourage other researchers to conduct similar studies in other urban areas that experienced the problem of air pollution.
